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A F-101 FLIONT TEST

Fllm Evalustion

Satisfactory radar mapping was cbtained on five of the six
missions flown during December. Several correlations on the first
f1light of the month, flight 86, produced exceptional results,
Typleal oorrelated dot sizes and target aeparations are 5 to 7 mils
{18 to 26 feet) in range and 3 to 5 mils (15 to 25 feet) in azimuth.
Specific targets resolved are street patterns and bulldings in
Martinsburg, W. Va,, and Prederick, Md., limestone quarriss, single
and multiple railroad lines, runways and taxi-ways at Martinsburg
Airport, frult orchards, and a corner reflector pattern.

Improved video uniformity in azimuth on these flights resulted
from increasing the DPT output time constant with more stable
antenna positioning,

Far range mapping is generally not as good as the near range,
Aligument of the antenna pattern may not be correct for uniform
signal return across the range sweep. Correlator set-up may not
be focused as well on the far range.

Figura 1 shows the corner reflector layout and sizes. Dimensions
between reflectors are the actual spacing, while the bracketed
dimensions are the dimensions measured from the film of flight 87.
The group of number 4 reflectors is recorded on the film, but indi-
vidual reflectors are not resolved on the first correlations of this
£ilm,

Receiver attenuation was added during several flights, #s much
as 15 db added in the receiver path did not cause the DFT to unloock

or a complete loss of video, Attenuation was much more noticeable
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on far range than near range, verifying that antenna gain drops
off rapidly at far range.

System
The following deliverable unite were given Iin-flight tests
this months
Fower Supply 8N 003
Video Amplifier 8N 003
Control Panel 8N 003
Recorder SN 006

Two DFT modifications made in late November produced better
lock-on and more stable antenna control. These modiflcations re-
duced the input to the DFT mixer and increased the output ampliifier
integration time.

A pulse forming network and a charging choke in the transmifter
falled during ground test. Replacing these units increased average
output power by 3 db with an increase in pulse width to 30 nano-sec,

A leak in the antenna laminate cauaed a loss of pressure
during Plight 91, Two antenna modules were replaced with spars
modules,

Range resolution on Recorder & has approximately twice the
lire width in range of Recorder 5,

Instrumentation

A Plight Research Model IIX, 16 mm motion picture camera has
been installed in the radar cohaerver's cockpit, The camera bore-
sight 1s 30° down from the horizontal to starboard, 1lluminating
the same ground ares as the antenna, A {rame speed of 5 frames per

second provides continucus coverage during a radar data run,
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Spectra analysis of the video and gated video signal %o the
doppler frequency tracker from two flights indicates the doppler
spectrum arocund the prf line has been reduced to a satisfactory
level., This improvement was accomplished by reducing the input
to the DPFT mixer,

B FHASE IX FLIOHT TEST

Antenna #2 and one set of the interoonnecting waveguide was
delivered to the customer, Final acceptance teating of the #3
Single Axis Platform and the Platform Rlectronics was performed
at the suppliers plant and the two units delivered directly to the
cusatomer,

A preliminary fit check using profile templates of the radar
and instrumentation in the vehicle compartment detected a few minor
discrepancies. One interconnecting waveguide was two short; two
pleces with correct dimensions are being made, The instpumentation
freme and some boxes were modified to clear sone unexpected pro-
truaion of campartment eguipment forward of the instmmentation.
The tracker will be moved by vehicle perscnnel to prevent inter-
ference with the instrmumentation recorder,

Some correctiona are required on the support of the long
interconnecting waveguide to allow Joining its flange to the antenna
input flange. The waveguide 18 also being checked on Antenna #3 at
Westinghouse,

A 8light modifiecation 1s required on the ocuter cover of the
Single Axis Platform to clear the connectors, Wires in the signal
cable to the 3. A, P. were reduced to #22 and all speres were elimi-
nated to allow the cables to fit into the existing connectors.

.
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When the 3, A. P. 18 not installed, a special heat sink may be re-
quired to protect these connectors rated at aaa“e. The flanges

of the outer cover of the S. A, P, were removed te allow a proper
f£it on the heat sink in the final installation,

No major problems have been encountered on the antenna bore~
sight procedureo.

Pabrication and teating of the instrumentation and programmer
are complete, Integration teats with the system remain, One mode
was eliminated from the programmer modas of operation, Linear re-
ceiver operstion, i.e, no limiting, was removed bhecause of the dis-
tortion ancountered in video amplifier in this abnormal mode.

c ENVIRONMENTAL TEST

A final pressure~temperature test was performed on #3 Antenna,
Prosaure leaks were cbserved at the jointes of the radiating stick
and the R, F, manifold, at the R,P, load scrows in the sticks, and
the repeated delamination of the ML fabrie sealing the radisting
sticks.

Techniceal veporta on modifiad recordar #5 vibration and antenna
tenperature pattern evaluation were wrritten,

The vibration fixture for the 2inzle axis platform electronics
pachage was modified,

D RECORDER

Recorder #4 was optically realigned, cleaned up, and converted
to handle thin base film at Itek.

Kaiser high voltage power supply #5880 passed the acceptance
teat satisfactorily and will be installed in Recorder #7, Another
power supply, #0890, im ready for the acceptance tesats.
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Cathode ray tubes that will be daliﬁaraﬂ in the future will
be Inger and will require a different range of foous voltages.
Changse must be made in the foous conten) to accommodate both the
new and the old CRT's,

During Decembsar, both Recorders #5 and #6 were modified with
the new delay circultry for the high voltage power supply and the
increagse in focus control voltage range, A loop support /ar was
added to orevent t&e loop of thin base £ilm from collanaing, The
foous modulation circult was ratroriked to improve focus over the
full range.

Daaign Bvaluation

aing & coharent 30 mecanvole dot pattern lookad to the scanning
cyole, the resulting pattern on 8430 f1im with the fiber optic face
plate CRT was resolved with excelient contrast over the full & 1/8
inch scan with no noticeable fall-off, This signal repreasents a 00
gycle par inoh capability. The pattern was still resolveble .n Tilm,
but with reduced contrast, when the line scan was reduced cre half,
sorreaponiing to 1000 cyocles per inch,

Successiul tests were pevformed on the loop sensor gropartianai
eontrol, A low torgue potentiometer ia fitted with an amm and feelar
agsembly designed so that the position of the film in the loop deter-
mines the setting of the potentiometer., This setting drives an
anplifisr which controls the speed of the loop control motors, No
perceptible change in loop length were noted in a test over 200
feet of film, Purther work is required to optimize the deslign,

Inprovements were made in the focus modulation ¢ircuvlt to give
equal amplitiude on each eycle of the parabolic wavelorm, Observations
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through mioroscopes of a c¢oherent 30 megagycles dot pattern locked
to the scan e¢ycle showed no defocusing along the trace within a
plus or minus 5 volt swing of the focus veoltage,

Two Wollensak field flatieners were recelved and are belng
mounted on Recorder #7 for teats dwring January,

E YESTINGHOUSE CATHODE RAY TUBE POWER SUPFLY

Teats were made on the high voltage power supply for changes
in the ratio of the 15 KV and the & KV, The objective 1s to hold
this ratio to 3.750 + 0.004, The results of this test were that
the ratio does not stay within this + 0.004 tolerance, After one
hour of operation the voltages were set for a ratio of 3.490.
During the following three hours the ratio varied between 347876
and 3,49504,

The overheating of the supply and increase of 1ﬁput current
during long pericds of operation require further work.
¥ ANTENNA

Delamination of the fabrie aseal during environmental tests on
Antenna #3 caused a laminate seal study to be initiated, The program
consists of two phases, both underway,,

First is an interim program to provide a back-up antenna for
the FPhase IX Flight Test Program immedliately, This conslsta of
applying the adhesive over the complete fabrie surface, rather than
masking from the area of the slots in the waveguide, This should
reduce the delamination with some sacrifice in anterna galn, it
pressure-temperature and RF teats on one anterma module prove satls-

factory, Antenna #3 will be stripped and modified in the same manner,
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Concurrent with the interim program, a test program will be
underway to establish the materials and processes for providing
a good pressure seal without sacrificing R. F. performance. This
will includet

(1) survey of the field for any new materials.

(2) R. P, testing of all semples for effect of gain, slot
detuning, and asimuth radlation pattern.

(3) mechanical testing of samples passing the R, ¥, tents
with 1ife test with a heat-pressure and cold soak eycle, tensile
test to determine force reguired to delaminate, and bond atrength
tests in s peel test machine,

(4) treatment at approximately TOO°F and 2000 psi of samples
of the ML fabric now ussd and tensile test to check the delamination,
Results of this program would indicate the material to uase in the
ultimate modification of the antennas and spare modules.

G MOTION COMPENSATION

The motion compensation spec R1915 has been revised to be Qam
specific concerning bearing atiction and feedback transducer
characteristics and sent to the transducer suppller.

qtiction of the antenns beéarings can causs arrors in the
antenns angular poaition with respect to a drift or piteh command ,

A maximm of .05 degrees of antenns position errcr jis allowed, The
first attempt at simulating a bearing at Westinghouse resulted in
excespive friction and galling, A bearing processed in a manner
similar to the final bearing is being procured for further teats hars,

The actuator position feedback sransducer does not meet sped
in either linearity or soale factor. The actuator supplier promises
that the finsl actuator will have a satisfactory transduder, now

o
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on hand, A duplicate of this transducer will be installed
eventually in the asctuator used here, which will serve as a
apare on the Phase 1Y flight teat program.

gome preliminary antenna position versus sngular command
tests have been performed on the antenna servo without the antemna
by coupling the actuator output piston to the feedback transducer
instead of the antenna, Tracking has been rather erratic., Further
investigation is required to determine the sources of the trouble,

Minneapolis-Honeywell continued modification of the first
system, which will become the third and last system delivered in

the present configuration,
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